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| | This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 
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Dkt. 00114 

IN THE UN ITED STATES PATENT AMD T RADEMARK OFFICE 

In re Application of: 

ANDREAS MAIER et al PCT 

Serial No.: none assigned 

(PCT/DE99/00015) 

Filed: Concurrently Herewith 

For: MILLING HEAD WITH ONE TO THREE-DIMENSIONAL 
ADJUSTABLE CUTTING INSERT AND WITH A 
POSITIVE FITTING CUTTING INSERT 

PRELIMINARY AM ENDMENT AND INFORMATION DISCLOSURE STATEMENT 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir : 

Before calculation of the filing fee, please amend 
the above- identified application as follows: 
IN THE CLAIMS : 

Please examine the claims found in the Amended pages 
attached hereto, and amend the claims as follows: 

Claim 3, line 1, change "any one of the claim 1 
to 2" to --claim 1-- . 

Claim 4, line 1, change "any one of the claims 1 
to 3" to --claim 1--. 
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Claim 5, line 1, change "any one of the claims 1 
to 4" to --claim 1--. 

Claim 7, line 1, change "any one of the claims 1 
to 6" to --claim 1-- . 

Claim 8, line 1, change "any one of the claims 1 
to 7" to --claim 1-- . 

Claim 9, line 1, change "any one of the claims 1 
to 8" to --claim 1--. 

Claim 11, line 1, change "any one of the claims 1 
to 10" to --claim 1-- 

Claim 12, line 1, change "any one of the claims 1 
to 10" to --claim 1--. 

Claim 13, line 1, change "any one of the claims 1 
to 10" to --claim 1-- . 

Claim 15, line 1, change "any one of the claims 1 
to 14" to --claim 1--. 

Claim 16, line 1, change "any one of the claims 1 
to 15" to --claim 1--. 

Claim 19, line 1, delete "or 18". 

Claim 22, line 1, change "any one of the claims 1' 
to 21" to --claim 17--. 

Claim 23, line 1, change "any one of the claims 1 
to 22" to --claim 17--. 



Claim 24, line 1, 
to 23" to --claim 17--. 

Claim 26, line 1, 
to 25" to --claim 17--. 

Claim 27, line 1, 
--claim 24-- . 

Claim 29, line 1, 
to 28" to --claim 17--. 

Claim 30, line 1, 
to 29" to --claim 17--. 

Claim 31, line 1, 
to 30" to --claim 17--. 

Claim 32, line 1, 
to 31" to --claim 17--. 

Claim 33, line 1, 
to 32" to --claim 17--. 

Claim 35, line 1, 
to 34" to --claim 17--. 

Claim 36, line 1, 
to 35" to --claim 17--. 

Claim 38, line 1, 

Claim 39, line 1, 
to 38" to --claim 17--. 
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change "any one of the claims 17 
change "any one of the claims 17 
change "claims 24 and 26" to 
change "any one of the claims 17 
change "any one of the claims 17 
change "any one of the claims 17 
change "any one of the claims 17 
change "any one of the claims 17 
change "any one of the claims 17 
change "any one of the claims 17 
delete "or 36 " . 

change "any one of the claims 17 
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REMARKS 

The claims have been amended to delete all multiple 
dependencies . 

Applicant submits herewith the Search Report of the 
corresponding International application, together with copies 
of the references cited therein, which are listed on the 
attached Form PTO-1449. 



Respectfully submitted, 




/Ira J. Schultz 
Registration No. 28666 
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WO 99/34948 



PCTYDE99/0001S 



MILLING HEAD HAVING A ONE TO THREE-DLMENSIONALLY ADJUSTABLE 
CUTTING INSERT AND HAVING A CUTTING INSERT RECEIVED FN A 
POSITIVE-FITTING MANNER 
The invention relates to a milling head having a basic body and at least one cutting insert 
which is clamped in the basic body by means of a clamping element and whose position 
can be adjusted, wherein the cutting insert extends in a recess of the basic body and 
adjusting means which are in engagement are provided for the purpose of adjusting the 
cutting insert. Furthermore, the invention relates to a milling head having a basic body and 
cutting inserts which can be adjusted in the basic body in each case in recesses and are 
clamped by means of a clamping element which is disposed in a recess. 

Milling heads of this kind are used in particular for milling at high rotational speeds and are 
subjected to correspondingly high stresses. In particular, it is important that the cutting 
inserts maintain their position, in order on the one hand to maintain the processing 
accuracy and on the other hand to obviate any risk of accidents occurring. 

In the case of a milling head which is disclosed in DE 40 03 862 C2, the cutting inserts are 
disposed in recesses of the basic body and can be adjusted in an axial and radial direction. 
It is possible to clamp the cutting inserts with the aid of round wedges. The basic body 
comprises a cooling arrangement [not illustrated]. The axis of the round wedges is 
disposed in each case skewed with respect to the axis of the cutting inserts, wherein the 
round wedges are themselves disposed in turn in recesses of the basic body. The 
arrangement is such that the recesses of the cutting insert and the basic body are connected 
to each other and the cutting inserts are clamped by virtue of the round wedges against a 
wall region of the basic body and are held in this manner in the recess. The round wedge 
is provided in each case with a planar clamping surface in order to achieve an effective 
clamping contact. 



In the case of a different milling head in accordance with DE 35 30 745 Al, the basic body 
comprises a plurality of grooves which are disposed substantially in a radial direction, issue 
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into an outer peripheral region and into an end face region and in which in each case a 
cutting insert is disposed which can be adjusted in an axial and radial direction by means of 
adjusting devices. Since the grooves issue into both the end face region and into the outer 
peripheral region of the basic body, it is possible to use cutting inserts having various 
dimensions. In order to fix the cutting insert to the basic body, a clamping device is 
provided in the form of a clamping screw. 

A common aspect of these and other milling heads is that the cutting inserts can be 
adjusted radially and axially. This is adequate for a number of applications. However, it is 
often required to adjust the cutting insert(s) to a greater extent, i.e. three-dimensional 
adjustability. 

Another common aspect of these and other milling heads is the presence of an open recess, 
in which the cutting inserts are located and clamped by means of clamping elements. This 
peripheral recess or milled-out section serves to produce a smaller core diameter of the 
basic body as a variable which determines stability. Furthermore, as mentioned it is not 
possible to exclude the slight probability that the cutting inserts and clamping elements 
located in the open recess can become detached at the high rotational speeds employed 
and thus cause accidents. 

Furthermore, DE 44 30 197 A discloses a tool for fine-machining the inner surfaces of 
bores. The basic body of this fine-machining tool is provided with a slot, of which the 
width can be varied by means of an adjusting device for the purpose of adjusting the 
diameter of the cutter. 

DE 296 06 165 U describes a bevel milling apparatus whose cutting tools can be pivoted 
by being mounted in a centred manner on a holding body which can be rotated about an 
axis. 

It is the object of the invention to provide a milling head which renders it possible for the 
cutting inserts to be used at high rotational speeds and to be adjusted in an extremely 
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This object is achieved in accordance with the invention in the case of a milling head 
having the features of claim 1 . Advantageous embodiments of the milling head in 
accordance with the invention are the subject matter of the subordinate claims. 

A milling head in accordance with the invention thus comprises a basic body and at least 
one cutting insert which is clamped in the basic body by means of a clamping element and 
whose position can be adjusted. The cutting insert extends in a recess of the basic body. 
In order to adjust the cutting insert, adjusting means are provided which engage with said 
cutting insert. The cutting insert is mounted in a pivotal manner for adjustment purposes, 
wherein on both sides of the pivot two adjusting screws are provided in the cutting insert 
for the purpose of fixing the pivot movement of the cutting insert. 

The ability to adjust the cutting inserts by pivoting them renders it possible to position the 
cutting inserts in an extremely precise manner. This adjustment can be performed as a 
third adjusting dimension in addition to the conventional adjustment in the axial and radial 
direction and therefore the cutting insert can be adjusted with the greatest degree of 
accuracy. 

In the case of one advantageous exemplified embodiment, the cutting insert is mounted on 
an adjusting part, wherein the cutting insert or the adjusting part comprises a protruding 
curvature for the purpose of forming a pivot, and the cutting insert comprises two 
adjusting screws in engagement with the adjusting part. The adjusting screws which are 
disposed on both sides of the pivot defined by the curvature serve to provide a reliable 
two-point adjustment or pivot movement of the cutting insert which, however, produces a 
maximum stroke of 1 mm, thus representing a fine-adjustment. 

In an advantageous manner, it is also possible to provide for the clamping elements a 
receiving part, in which the clamping elements are each disposed in a displaceable manner. 
In this manner, the clamping elements are also reliably held in the basic body and 
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essentially it is only the clamping forces which act against the cutting inserts. The 
clamping elements can be received in a positive-fitting manner in their receiving parts. 

In the case of a preferred exemplified embodiment of the invention incorporating 
particularly effective adjusting characteristics, the cutting insert comprises a rotatable 
cutting plate carrier which supports the cutter. 

In an advantageous manner, the cutting insert can be provided with an inclination on the 
side engaging with the clamping element. This produces a large contact surface. 

Preferably, the clamping element is also provided with an inclination on the side engaging 
with the cutting insert. This inclination serves to wedge the cutting insert and the 
clamping element in such a manner that by reason of this type of positive-fitting 
connection the clamping element is no longer able to be detached. Therefore, this locking 
effect can reliably prevent any parts from being detached. 

In the case of one embodiment of the milling head in accordance with the invention, a 
shaped member is provided as an adjusting means for the cutting insert and is in 
forced form engagement with a complementary recess of the cutting insert such that any 
movement of the adjusting means causes the cutting insert to move in the same direction. 
This embodiment provides a continuous movement of the cutting insert of the cutting 
blade in both directions. This adjustment is performed without any clearance and can be 
achieved in a defined diameter range. The shape of the recess, for example a groove 
which extends in the longitudinal direction of the cutting insert, means that it is possible to 
make adaptions to suit the shape of the head of the adjusting means. A ball, ellipse, 
rectangle, trapezium and many others are examples of possible shapes which can be used 
for this purpose. It is merely necessary to guarantee a reliable actuating engagement. 

In the case of one advantageous exemplified embodiment of the milling head in accordance 
with the invention, a retainer wedge which extends in a radial direction and is attached in 
the basic body is in engagement with the rear end of the cutting insert in relation to the 
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front side of the milling head, and moreover is preferably in engagement with a projection 
provided on the cutting insert. This retainer wedge has the task of protecting the cutting 
insert from the absorption of axial forces and thus from being displaced. In order to 
guarantee effective rotation, the projection is designed with a curved contour. 

Furthermore, it is possible for the basic body to be provided with a recess for engagement 
with the end of the cutting insert at the rear in relation to the milling head tip and having a 
shape, the contour of which corresponds to the shape of the end of the cutting insert. This 
positive-fit causes the contours of the cutting insert and the basic body to abut against 
each other and this renders it possible to absorb the axial cutting pressures in a reliable and 
stable manner. 

In the case of the milling head in accordance with the invention, an adjusting wedge which 
is mounted with a positive fitting can be provided as the adjusting means for the cutting 
insert in the radial and/or axial direction. 

Furthermore, an adjusting screw can be provided as the adjusting means for the cutting 
insert in the radial and/or axial direction. 

In an expedient manner, the adjusting screw is a differential screw which is in threaded 
engagement with the cutting insert. One advantage of the embodiment of the adjusting 
member as a differential screw is achieved by virtue of the fact that it provides a space- 
saving design, because unlike conventional adjusting screws a through-going bore is not 
required in the basic body of the milling head. On the contrary, the differential screw can 
be adjusted from the cutting side. This provides more space for the cutter and further 
parts of the milling head. Moreover, the arrangement is extremely compact. 

In the case of a preferred exemplified embodiment, a clamping wedge or angle piece or a 
claw is provided for the clamp-attachment of the cutting insert. Furthermore, it can be 
attached for example by using a normal clamping screw or even a differential screw. 
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In an advantageous manner, the cutting insert can be a cartridge, which extends in the 
longitudinal direction of the cutting insert, in block form having a thread/complementary 
recess for engagement with the adjusting means. The cartridge is conventionally made 
from steel and the cutting blade can be connected to the cartridge by means of a solder 
connection or positive-fit. 

The cutting insert can comprise a cutter, which is soldered on to a carrier, a cutter which is 
mounted with a positive fit or even a turning plate which is screwed to a carrier. Suitable 
materials for the cutter and/or turning plate include hard metal, cermet, ceramic, CBN, 
polycrystalline, natural and synthetic diamond as a thin and thick film. 

In an expedient manner, cooling agent is supplied in the basic body and/or to the cutting 
insert. 

In particular, one embodiment of the milling head in accordance with claim 18 permits 
usage at high rotational speeds. This milling head thus comprises a basic body and cutting 
inserts which can be adjusted in the basic body in each case in recesses and can be clamped 
by means of a clamping element which is disposed in a recess. The cutting insert is 
positioned in a positive-fitting manner in a receiving part and is fixed in position by means 
of the clamping element. 

In accordance with the invention, the provision of a receiving part having a positive fit 
renders it possible to hold the respective cutting insert not only over a part of the 
peripheral surface but rather essentially completely in the basic body, so that it is not 
necessary to provide on the periphery of the basic body a larger open region for the 
recesses of cutting inserts and clamping elements. In this manner, the basic body is not 
weakened, on the contrary its entire diameter contributes to the stability of the milling 
head. This is extremely important in view of the rapidly rotating parts at high rotational 
speeds. Moreover, receiving the cutting inserts in a positive-fitting manner provides an 
extremely secure seating for the cutting inserts which is no longer determined almost 
exclusively by means of the clamp-attachment. The clamping elements serve merely to fix 
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the position of the cutting inserts, but no longer serve to hold them completely. 

In order to adjust the cutting inserts in a radial manner, it is possible in each case to 
provide an eccentric bushing which is mounted in a positive-fitting manner and in which 
the relevant cutting insert is positioned. That is to say that the central axis of the outer 
diameter of the bushing is different to that of the inner diameter, wherein the difference in 
the mismatch produces the adjusting path. Any rotation of the eccentric bushing results 
therefore in the cutting insert being displaced in a radial manner inwards or outwards. The 
clamping element fixes the position of the cutting insert. 

Alternatively, the cutting inserts can be adjusted by means of a wedge or screw. 

In accordance with the invention, a receiving part is likewise provided advantageously for 
the clamping elements and the clamping elements are each disposed therein in a 
displaceable manner. In this manner, the clamping elements are also securely held in the 
basic body and essentially only the clamping forces act upon the cutting inserts. The 
clamping elements can also be received in a positive-fitting manner in their receiving parts. 

In the case of one preferred exemplified embodiment of the invention, the receiving part 
for the clamping element is disposed in such a manner that it crosses the receiving part of 
the cutting insert. On the one hand, this reduces the weakening of the basic body to the 
slightest possible extent by virtue of the fact that the associated receiving spaces together 
merely form one small common recess or groove in the basic body, i.e. a minimal hollow 
space therein. On the other hand, this type of design ensures that the engagement 
directions of the clamping forces and assembly forces are effective substantially at a large 
angle with respect to the adjusting forces for the cutting inserts in the basic body. 
Furthermore, it is also readily possible to provide a parallel- or quasi-parallel-extending 
receiving part for the clamping element, wherein only a small lead-through region for the 
clamping engagement forms a connection between these two receiving parts. 



In an advantageous manner, the cutting insert is provided with an inclination on the side 
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engaging with the clamping element. This serves to provide a large contact surface. An 
inclination angle of about 10° has proven to be expedient. However, it is also possible to 
select other angles. 

Preferably, the clamping element is also provided with an inclination on the side engaging 
with the cutting insert, which inclination expediently has a smaller angle than the 
inclination angle of the cutting insert. In accordance with one exemplified embodiment of 
the invention, the difference in the inclination angles is about 2°. This alternate inclination 
serves to wedge the cutting insert and the clamping element in such a manner that owing 
to this kind of positive-fitting connection the clamping element can no longer be detached. 
Therefore, this locking effect can reliably prevent any parts from becoming detached. 

The feature of providing the cutting insert and/or the clamping element with an inclination 
should also comprise the embodiment having an eccentric bushing. This means that in this 
case the eccentric bushing encompassing the cutting insert can be provided with an 
inclination and the clamping element can be in engagement with the eccentric bushing. 

Alternatively, the basic body can be provided with a receiving bore at an angle with 
respect to the rotational axis, in which an adjusting bushing for the cutting insert is 
positioned. Adjusting the adjusting bushing by means of an associated screw then causes 
the cutting insert to be adjusted radially inwards or outwards corresponding to the 
adjusting direction. 

In the case of one advantageous development of this exemplified embodiment, the cutting 
insert is mounted in a two-part adjusting bushing. The separation cut through this 
adjusting bushing is inclined and parallel with the rotational axis and for this reason this 
design of the adjusting bushing is also described in this case as a conical bushing. If then a 
part of the conical bushing is displaced by virtue of a screw engaging therewith, then for 
example the gap between the two parts can increase in size and consequently the other 
part can likewise be displaced in the same direction, which then serves to increase the 
diameter. In the opposite direction, the cutting insert is adjusted inwardly. 
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In order to adjust the cutting insert, it is possible for example to provide a differential 
screw, wherein the cutting insert can comprise a cutter, which is soldered on to the carrier, 
or also a turning plate which is screwed to a carrier. Other designs are possible. In an 
expedient manner the cutter and/or turning plate consists of hard metal, cermet, ceramic, 
CBN, polycrystalline, natural and synthetic diamond as a thin and thick film. 

One expedient embodiment of the cutting insert can be L-shaped, wherein the cutter is 
located in the front region of the short limb, whereas the inclination is located on the long 
limb. 

In order to attain a further adjusting dimension of the cutting inserts in addition to the axial 
and radial direction, the cutting insert can comprise a rotatable cutting plate carrier which 
supports the cutter. By virtue of adjusting screws which are expediently disposed on both 
sides of the pivot, it is possible to achieve a reliable two-point adjustment or pivot 
movement of the cutting part. 

In the case of one advantageous exemplified embodiment of a cutting insert, it supports a 
movable cutting plate, against which is located a pin body impinging at an angle and with 
its one end in position. The the [sic] pin body exerts pressure outwardly against the 
cutting plate and lies with its other end against the inclined surface of an adjusting element. 
Expediently, the pin body is a pin. It can also be a screw or a screw having a movable 
bearing plate. A conical screw can be used as the adjusting element and automatically 
contains an annular arrangement and produces in a convenient manner the prestressing 
force, with which the pin body lies against the cutting plate. This type of cutting insert 
design renders it possible to perform fine adjustments in the range up to about 6/100 mm. 

A cooling arrangement is expediently provided in the basic body. 

The invention will be further described hereinunder with reference to exemplified 
embodiments and the drawing. This illustration merely serves to explain the invention and, 
as with the summary of the features of the subordinate claims, should not be used 
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individually for the purpose of limiting the invention. In the drawing, 



Figure 1 shows a lateral partial sectional view of a basic body of a milling head 

according to a first exemplified embodiment of the invention having cutting 
inserts which can be adjusted by being pivoted and of which one is 
illustrated, 

Figure 2 shows a plan view of the basic body of Figure 1, partially in cross- section, 

Figure 3 shows a lateral partial sectional view of a basic body of a milling head 
according to a second exemplified embodiment of the invention having 
cutting inserts which can be adjusted by being pivoted and of which one is 
illustrated, 

Figure 4 shows a plan view of the basic body of Figure 3, partially in cross-section, 

Figure 5 shows a lateral view of a milling head having a receiving part, 

Figure 6 shows a lateral partial sectional view of a basic body of a milling head 
according to a third exemplified embodiment of the invention having 
cutting inserts which can be adjusted by being pivoted and of which one is 
illustrated, 



Figure 7 shows a plan view of the basic body of Figure 6, 



Figure 8 shows an enlarged illustration of a lateral partial sectional view similar to 

Figure 6 of a basic body of a milling head according to a fourth exemplified 
embodiment of the invention having cutting inserts which can be adjusted 
by being pivoted and of which one is illustrated, 



Figure 9 



shows a view of a cutting insert of the fourth exemplified embodiment 



11 

D 99/34948 PCT/DE99/00015 

similar to Figure 5, 

Figure 10 shows a lateral view of the cutting insert of Figure 8, 

Figure 1 1 shows a lateral partial sectional view of a basic body of a milling head 
according to a fifth exemplified embodiment of the invention having a 
rotatable cutting insert, 

Figure 12 shows a lateral partial sectional view of the cutting insert of Figure 11, 

Figure 13 shows an enlarged view of the cutting insert of Figure 11, 

Figure 14 shows a lateral view of a basic body of a milling head according to a sixth 
exemplified embodiment of the invention, 

Figure 15 shows a plan view of the basic body of Figure 14, 

Figure 16 shows a sectional view along line A- A in Figure 15, 

Figure 17 shows a view from below of the basic body of Figure 14, 

Figure 18 show views (a) to (d) of a cutting insert from above (a), from the side, 
partially cut-away (b), from the side (c) and in cross-section (d), 

Figure 19 shows (a) a lateral view and (b) a front view of a clamping wedge, 

Figure 20 shows a lateral view of the milling head of Figure 14 after the assembly 
process, 

Figure 21 shows a plan view of the milling head of Figure 20, 
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Figure 22 shows a plan view of a variation of the milling head of Figure 2 1 , 

Figure 23 shows a plan view similar to Figure 21 showing in a cut-away partial 

sectional view the clamping engagement of the cutting insert and clamping 
wedge, 

Figure 24 shows views (a) to (d) of a cutting insert from above (a), from the side, 
partially cut-away (b), from the side (c) and in cross-section (d), 

Figure 25 shows a lateral view of a milling head according to a seventh exemplified 
embodiment of the invention having a cutting insert as shown in Figure 24, 

Figure 26 shows views of an L-shaped cutting insert in cross-section through the 
short limb (a) and from the side, partially cut-away (b), 

Figures 27 and 28 

show a partial view and a partial sectional view of a further cutting insert 
which can be rotated, and 

Figure 29 shows a partial sectional view of a milling head according to an eighth 
exemplified embodiment of the invention. 

A first exemplified embodiment of a milling head according to the invention is initially 
described with reference to Figures 1 and 2. A basic body 10 consisting, for example, of 
steel and aluminium comprises a central bore 12 and a screw receiving part 16 for an 
attachment screw. A through-going bore [not illustrated] serves to receive a clamping 
tool. 



Distributed in a uniform manner over the periphery of the basic body 10 and located 
therein are cutting inserts 150 which are received in a positive-fitting manner in receiving 
parts. The receiving parts are adjoined by clamping grooves 151. The cutting inserts 150 
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consist of a wedge-shaped adjusting part 152 and a cutting part 154 supporting the cutter. 
The cutter is a screwed-on turning plate 156 in the illustrated exemplified embodiment. 
The adjusting part 152 comprises a bearing edge 158, which extends in an inclined manner 
in relation to the basic body axis, towards the basic body 10, from which bearing edge an 
adjusting projection 160 having an adjusting screw 161 extends in a radial manner inwards. 
In the axial direction, a gap 162 is left between the adjusting part 152 and the basic body 
10. The cutting insert 150 can be adjusted in the radial and axial direction by adjusting 
the adjusting part 152 in an axial manner in parallel with the bearing edge 158 thereof. A 
clamping wedge 163 which is used as a retainer wedge is provided for the purpose of 
guaranteeing radial clamping, i.e. to clamp the cutting part 154 with the adjusting part 152, 
i.e. is in engagement with a projection 153 provided thereon. Furthermore, the cutting 
insert 150 can be clamped by a clamping wedge 165 having an adjusting screw 167 which 
is positioned in a receiving part 1650 which tapers from the clamping groove 151. 
Moreover, the cutting part 154 is rotatably mounted with respect to the adjusting part 152 
by virtue of a protruding curvature for the purpose of forming a pivot 164. In order to 
pivot the cutting part 154, it comprises two adjusting screws 166, 168. As illustrated by 
the arrows R and S, the adjusting part 152, 160 renders it possible to perform a radial 
adjustment and the pivotal mounting 164, 166, 168 renders it possible to perform a pivotal 
adjustment. 

A second exemplified embodiment of a milling head 10 according to the invention will now 
be described with reference to Figures 3a, 3b, 4 and 5. Where the parts are the same as in 
the exemplified embodiment explained above, they are designated by the same reference 
numerals and will not be described once more. This milling head also comprises an 
adjusting screw 170 which is disposed in an axial manner in the basic body 10 and renders 
it possible to adjust the cutting insert in the axial direction (arrow A). The front end 172 
of the adjusting screw 170 is in engagement with a recess 174 in the cutting part 154. 
Moreover, the cutting insert 150 can be adjusted (arrow R) and pivoted (arrow S) in the 
radial direction. Whereas the turning plate 156 in the example of Figure 3 a has a 
rectangular cross-section as in the case of the first exemplified embodiment, this cross- 
section is round in the example of 3b. Figure 5 shows in the form of a lateral view a 
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complete illustration of a milling head M having a tool receiving part D. 

A third exemplified embodiment of a milling head 10 according to the invention will now 
be described with reference to Figure 6. Where the parts are the same as in the 
exemplified embodiment explained above, they will be designated by the same reference 
numerals and will not be described once more. Instead of having the adjusting screw 170 
of the second exemplified embodiment, this milling head comprises an adjusting wedge 
180 which is disposed in the basic body 10 radially in a positive-fitting manner in a 
receiving part and has an adjusting screw 181 which renders it possible to adjust the 
cutting insert in the axial direction (arrow A). The adjusting wedge 181 is in engagement 
with a small curvature 182 of the cutting insert 150. Radial adjustment of the adjusting 
wedge 180 causes the cutting insert 150 to be adjusted in an axial manner. Radial 
adjustment (arrow R) is made possible by way of adjusting means which will be explained 
in more detail hereinunder, wherein during the respective adjusting procedure the adjusting 
wedge 180' is then detached and then affixed once again. A screw 194 which is mounted 
in a receiving part 195 is also provided for the purpose of fixing the position. 

The third exemplified embodiment of the invention as illustrated in Figures 6 and 7 has 
threaded shaped members 190 as the adjusting means for the cutting insert 150 instead of 
an adjusting part 152 and adjusting projection 160 and the shaped part 192 of said shaped 
members is rectangular in the case of the example of Figures 6a, 7a. In the case of the 
alternative example of the shaped members 190' of Figures 6b, 7b the shaped part 192' is 
formed in a wedge-shaped manner. The shaped part 192 is in forced form engagement 
with a complementary recess 196 of the cutting insert 150. A movement of the shaped 
member 190 causes the cutting insert 150 to move in the radial direction. Furthermore, 
the cutting insert 150 can be pivoted (arrow S). Unlike the exemplified embodiments 
illustrated above, the clamping wedge 165' is formed in such a manner that it is positioned 
in a secure manner in a receiving part 1650' which tapers towards the clamping groove 
151, which is extremely advantageous in particular for high-speed milling heads. 



Figures 8, 9 and 10 show enlarged illustrations of a fourth exemplified embodiment of the 
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invention, which differs from the third exemplified embodiment by virtue of the cutter 
which in this case is a cutter 156' which has been soldered on. 

Figures 1 1 to 13 show a fifth exemplified embodiment of a milling head 10 according to 
the invention. Where the parts are the same as in the exemplified embodiments explained 
above, they are designated by the same reference numerals and will not be described once 
more. For the sake of clarity, only the adjusting screw 168 is indicated. In turn, a turning 
plate 156" is provided as the cutter. 

The turning plate 156" is attached by means of a screw 200 in a turning plate carrier 202 
which can be rotated about a pivot which coincides approximately with the screw 200. 
Accordingly, the basic body 10 is provided with a bearing surface 204 having a circle 
sector contour. The cutting part 154 comprises at the pivot a collar 201 which serves to 
fix the cutting part in a positive-fitting manner. The carrier 202 can be adjusted by two 
adjusting screws 206, 208 on opposite ends. As illustrated, the adjusting screws 206, 208 
can be positioned in adjusting receiving parts 207, 209 in the carrier 202. Alternatively, 
said adjusting screws can be disposed in engagement with adjusting projections on the 
cutting insert. Furthermore, it is possible to provide a guide [not illustrated] for the 
rotational movement. 

A basic body for a milling head according to a sixth exemplified embodiment of the 
invention will now be described with reference to Figures 14 to 18. This type of basic 
body 210 comprises a central bore 212, a receiving recess 214 and a screw receiving part 
216 for an attachment screw. A through-going bore, in this case a recess 218 serves to 
receive a clamping tool. 

The basic body 210 consisting for example of steel and aluminium comprises ten receiving 
parts 220, which are distributed uniformly over the periphery thereof, for cutting inserts 
which are described hereinunder and which consist essentially of a receiving bore 222, 
which is coaxial to the axis of the basic body 210, and a recess 224 which extends in a 
radial manner outwards in the end-face region of the basic body 210. The recesses 224 are 
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adjoined by chip [sic] space recesses 226. The receiving bores 222 do not extend quite as 
far as the underside of the basic body 210 but adjusting element bores 228 adjoin its lower 
end in each case. 

Furthermore, the basic body 210 comprises clamping wedge bores 230 which cross the 
receiving bores 222 and extend from the periphery in a radial manner inwards and consist 
of a bore 232, which crosses the receiving bore 222, and of a bore 234 adjoining thereto 
and having a smaller diameter and internal thread for an adjusting screw. The position of 
the clamping wedge bore 230 on the periphery at an angle with respect to the position of 
the coaxial receiving bore 220 is somewhat offset, so that the clamping wedge bore 230 is 
located with a slight overlap but, however, mainly at a spaced interval below the chip [sic] 
space 226. 

Furthermore, ten threaded bores 240 for receiving balancing screws are provided in an 
axial manner at a spaced interval and below the clamping wedge bores 230. The balancing 
screws are disposed approximately below the region of the chip [sic] spaces at the front in 
the direction of rotation, i.e. offset by an angle y of 10° in relation to the peripheral 
recesses 224 of the cutting insert receiving parts 220. 

Figure 18 illustrates an exemplified embodiment of a cutting insert 250 consisting, for 
example, of steel for a milling head in accordance with the invention. The cutting insert is 
L-shaped and has a long limb or shaft 252 and a short limb 254. In the illustrated 
exemplified embodiment, the cutting insert 250 consists of a carrier with a soldered cutter 
256. The end face of the cutting insert associated with the short limb 254 is inclined at an 
angle 5 of 5° in relation to the perpendicular with respect to the longitudinal axis. In the 
illustrated exemplified embodiment, the inclination angle e of the end face of the short limb 
254 amounts to 15° A threaded bore 258 which serves to receive a differential screw for 
the axial adjustment of the cutting insert 250 extends through the long limb or shaft 252 
from the end face thereof. The cutting insert 250 comprises on its outer periphery a planar 
inclination 260 over a large part of the length of its shaft 252 such that this inclination 
comprises an angle B of about 10° in relation to the peripheral tangential, as most clearly 
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illustrated in Figure 18 (e). This inclination 260 is used for engagement with the described 
clamping wedge. 

Figure 19 illustrates a clamping wedge 270 which comprises a threaded bore 272. On one 
side (left-hand side in Figure 19) the clamping wedge 270 has an inclination 274 which 
extends at an angle a of about 8° in relation to the axis of the clamping wedge 270. The 
inclination 274 of the clamping wedge 270 is provided for engagement with the inclination 
260 of an associated cutting insert 250. 

The relative position of the inclinations 260 and 274 of the cutting insert 250 and clamping 
wedge 270 is illustrated in Figure 23 by the cut-away partial sectional view. As shown in 
this view, the different chamfers of the inclinations 260 and 274 produce a self-locking 
wedging effect. The clamping wedge 270 is used at first followed by the cutting insert 
250. During use, the cutting insert is rotated in the direction of the receiving wall, wherein 
said cutting insert becomes increasingly fixed owing to this angular difference of 2°. 
However, it is not possible during the cutting operation for parts to become detached 
because conversely the clamping effect continues to increase by reason of the thread 
directions and insertion directions. 

Figures 20 and 21 show the milling head, which is constructed from the above-described 
parts, after the assembly process. 

Figure 22 illustrates an alternative arrangement of a clamping wedge 270', namely in an 
axial arrangement instead of the radial arrangement described. In this case, a positive fit is 
also provided, so that the clamping wedge is no longer able to become detached during 
operation. 

Figure 22 also illustrates an alternative embodiment, wherein the cutting insert 250' is 
positioned in an eccentric bushing 280 which is mounted in a positive-fitting manner in the 
basic body 210. The axis 282 of the receiving bore of the cutting insert 250' is disposed in 
the eccentric bushing in an offset manner with respect to the central axis. Any rotation of 
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the eccentric bushing 280 causes the cutting insert 250' to be adjusted in the radial 
direction. For this purpose, it is possible to provide, for example, a threaded engagement 
in the eccentric bushing. 

Figure 24 illustrates an alternative embodiment of a cutting insert 250". Here, the 
reference numeral 256' designates a screwed-on turning plate. In this case, it is not 
necessary, for example, to replace everything as in the case of the cutting inserts having a 
soldered cutter, rather it is possible alternatively to replace merely the turning plate. A 
recess 260' replaces the planar inclination 260. 

Figure 25 illustrates a lateral view of a cutting insert 250" as shown in Figure 24, wherein 
a screw 262 impinging at an angle engages into the recess 260'. A clamping wedge 270' 
which is disposed in an axial manner is also illustrated. 

The exemplified embodiment of a cutting insert 250"' as illustrated in Figure 26 differs 
from the previous examples by virtue of the fine-adjustment of the cutting plate 256". As 
previously, an axial threaded bore 258 is provided for the purpose of receiving a 
differential screw 259 for the axial adjustment of the cutting insert. A pin element, in this 
case a pin 320, is used for the purpose of performing a fine-adjustment in the diameter 
direction and lies with its inner end against a conical screw 3 10 and exerts pressure with its 
outer end to influence the cutting plate 256" with a prestressing force. As the pressure 
exerted by the pin 320 increases, the cutting plate is adjusted with a change in diameter in 
the order of 1/100 mm. For these types of pressure changes or fine-adjustments, the 
conical screw 310 which is positioned in the long shaft 252 is adjusted. 

Figures 27 and 28 illustrate rotatable cutting inserts. Where the parts are the same as 
those previously described, they are designated by the same reference numerals. The 
turning plate 256' is attached by means of a screw 290 in a cutting plate carrier 292 which 
can be rotated about a pivot coinciding approximately with the screw 290. Accordingly, 
the short limb 254 of the cutting insert is provided with a bearing surface 294 having a 
circle sector contour. The cutting plate carrier 292 comprises a collar 255 on the pivot 
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which collar serves to fix the cutting plate carrier in a positive-fitting manner. Two 
adjusting screws 296, 298 on opposite ends are used to adjust the cutting plate carrier 292. 
As shown, the adjusting screws 296, 298 can be positioned in adjusting receiving parts 
300, 302 in the cutting insert 292. Alternatively, they can be disposed in engagement with 
adjusting projections on the cutting insert. It is also possible to provide a guide [not 
illustrated in Figure 23] for the rotational movement. 

Figure 29 shows a further exemplified embodiment of a milling head in accordance with 
the invention. This embodiment comprises cutting inserts 292 as shown in Figure 28. The 
cutting inserts will therefore not be described again in detail. It is naturally also possible to 
use different cutting inserts. The cutting inserts 292 are each in engagement with a 
generally cylindrical adjusting bushing 330 which is mounted in a bearing bore 350 which 
is inclined (e.g. at 5°) in the basic body 210 in relation to the rotational axis of the milling 
head. The adjusting bushing 330 is formed in two parts, wherein it comprises parts 334, 
336 which are separated by virtue of a separation cut 332 extending in an inclined manner 
in the longitudinal direction. The two adjusting bushing parts 334, 336 are provided in 
each case on their broader end face region with a projection 338, 340. Screws 342, 344 
which in the illustrated example are designed as differential screws are positioned in the 
projections 338, 340. The separation cut is guided as shown such that when the adjusting 
bushing 330 is installed, said separation cut extends in parallel with the rotational axis of 
the milling head. 

The adjusting bushing 330 serves to fine-adjust the cutting insert 292 in the radial 
direction. This occurs in the following manner: if, for example, the diameter is to be 
increased in size, the screw 340 is adjusted downwards, whereby the adjusting bushing 
part 336 which is on the left-hand side in Figure 29 and is immediately adjacent to the 
cutting insert is pulled downwards in the direction of the portion of the bearing bore 350 
which is broader for this part. Therefore, the clearance between the bearing bushing parts 
334, 336 is increased in size and the other adjusting bushing part 334 can be adjusted 
downwards by means of the other screw 342. As a consequence, the cutting insert 292 is 
urged outwards and clamped in a fixed manner. An adjusting screw 346 which is aligned 
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in an axially parallel manner with respect to the separation cut 332 serves to adjust the 
cutting insert 292 in an axial manner. 
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Claims 

1. Milling head having a basic body (10) and at least one cutting insert (150) which is 
clamped in the basic body (10) by means of a clamping element and whose position 
can be adjusted, wherein the cutting insert extends in a recess of the basic body and 
adjusting means (152, 160; 164, 166, 168; 170; 180; 190, 194) which are in 
engagement are provided for the purpose of adjusting the cutting insert, 
characterised in that the cutting insert (150) comprises a pivot mounting for 
adjustment purposes, wherein on both sides of the pivot two adjusting screws 
(166, 168) are provided in the cutting insert for the purpose of fixing the pivot 
movement of the cutting insert. 

2. Milling head according to claim 1, characterised in that the cutting insert (150) is 
mounted on an adjusting part (152), wherein the cutting insert or the adjusting part 
comprises a protruding curvature (164) for the purpose of forming a pivot, and the 
cutting insert comprises two adjusting screws (166, 168) in engagement with the 
adjusting part. 

3. Milling head according to claim 1 or 2, characterised in that the cutting insert (150) 
comprises a rotatable cutting plate carrier which supports the cutter. 

4. Milling head according to any one of the claims 1 to 3, characterised in that a 
shaped member (190) is provided as the adjusting means for the cutting insert and 
is in forced form engagement with a complementary recess (196) of the cutting 
insert (150) in such a manner that any movement of the adjusting member causes 
the cutting insert to move in the same direction. 

5. Milling head according to any one of the claims 1 to 4, characterised in that an 
adjusting wedge (152, 160; 180) which is mounted with a positive fit is provided as 
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the adjusting means for the cutting insert. 

6. Milling head according to any one of the claims 1 to 5, characterised in that an 
adjusting screw (170) is provided as the adjusting means for the cutting insert. 

7. Milling head according to claim 6, characterised in that the adjusting screw is a 
differential screw which is in threaded engagement with the cutting insert. 

8. Milling head according to any one of the claims 1 to 7, characterised in that a 
clamping wedge or angle piece or a claw is provided for the purpose of clamping 
the cutting insert. 

9. Milling head according to any one of the claims 1 to 8, characterised in that a 
screw is provided for the purpose of clamping the cutting insert. 

10. Milling head according to any one of the claims 1 to 9, characterised in that the 
cutting insert is a cartridge, which extends in the longitudinal direction of the 
cutting insert, in block form having a thread/complementary recess for engagement 
with the adjusting means. 

1 1 . Milling head according to claim 10, characterised in that the cartridge is provided 
with a groove as a complementary recess for the adjusting means. 

12. Milling head according to any one of the claims 1 to 11, characterised in that the 
cutting insert (150) comprises a cutter (156') which is soldered on to a carrier. 

13. Milling head according to any one of the claims 1 to 1 1, characterised in that the 
cutting insert comprises a cutter which is mounted in a positive-fitting manner. 
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14. Milling head according to any one of the claims 1 to 1 1, characterised in that the 
cutting insert comprises a turning plate (156, 156") which is screwed to a carrier 
(154, 202). 

15. Milling head according to claim 14, characterised in that the carrier (202) of the 
turning plate (156") can be rotated. 

16. Milling head according to any one of the claims 1 to 1 5, characterised in that the 
cutter and/or turning plate consists of hard metal, cermet, ceramic, CBN, 
polycrystalline natural and synthetic diamond as a thin and thick film. 

17. Milling head according to any one of the claims 1 to 16, characterised in that 
cooling agent is supplied in the basic body and/or to the cutting insert. 

18. Milling head having a basic body (210) and cutting inserts (250) which can be 
adjusted in the basic body (210) in each case in recesses (220), wherein a clamping 
element (270) which is disposed in a recess (230) is provided for clamping 
purposes, characterised in that the cutting insert (250) is positioned in a positive- 
fitting manner in a receiving part (222, 224) and is fixed in its position by means of 
the clamping element (270). 

19. Milling head according to claim 1 8, characterised in that the cutting insert (250') is 
positioned in an eccentric bushing (280) which is mounted in a positive-fitting 
manner. 

20. Milling head according to claim 18 or 19, characterised in that the cutting insert 
can be adjusted by means of a wedge or screw. 

21 . Milling head according to claim 18, characterised in that the basic body (210) is 
provided with a receiving bore (350) at an angle with respect to the rotational axis, 
in which an adjusting bushing (330) for the cutting insert (292) is positioned. 
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22. Milling head according to claim 21, characterised in that the cutting insert (292) is 
mounted in a two-part conical bushing (350). 

23. Milling head according to any one of the claims 18 to 22, characterised in that a 
receiving part (230) for the clamping element (270) is provided and the clamping 
element is disposed in a displaceable manner in said receiving part. 

24. Milling head according to any one of the claims 18 to 23, characterised in that the 
receiving part (230) for the clamping element (270) crosses the receiving part 
(220) of the cutting insert (250). 

25 . Milling head according to any one of the claims 1 8 to 24, characterised in that the 
cutting insert (250) is provided with an inclination (260) on the side engaging with 
the clamping element (270). 

26. Milling head according to claim 25, characterised in that the inclination (260) is 
formed at an angle B of about 10°. 

27. Milling head according to any one of the claims 18 to 26, characterised in that the 
clamping element (270) is provided with an inclination (274) on the side engaging 
with the cutting insert. 

28. Milling head according to claims 25 and 27, characterised in that the angle a of the 
inclination (274) of the clamping element (270) is smaller than the angle of the 
inclination of the cutting insert. 

29. Milling head according to claim 28, characterised in that the difference in the 
inclination angles (B, a) is about 2°. 

30. Milling head according to any one of the claims 18 to 29, characterised in that a 
differential screw is provided for the purpose of adjusting the cutting insert (250). 
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3 1 . Milling head according to any one of the claims 18 to 30, characterised in that the 
cutting insert (250) comprises a cutter (256) which is soldered on to a carrier. 

32. Milling head according to any one of the claims 1 8 to 3 1 , characterised in that the 
cutting insert (250) comprises a turning plate (256') which is screwed to a carrier. 

3 3 . Milling head according to any one of the claims 1 8 to 32, characterised in that the 
cutter and/or turning plate consists of hard metal, cermet, ceramic, CBN, 
polycrystalline natural and synthetic diamond as a thin and thick film. 

34. Milling head according to any one of the claims 1 8 to 33, characterised in that the 
cutting insert (250) is L-shaped, wherein the cutter (256) is located in the front 
region of the short limb (254). 

3 5 . Milling head according to claim 34, characterised in that the inclination (260) is 
located on the long limb (252). 

36. Milling head according to any one of the claims 18 to 35, characterised in that the 
cutting insert (254) comprises a rotatable cutting plate carrier (292) which 
supports the cutter. 

37. Milling head according to any one of the claims 18 to 36, characterised in that the 
cutting insert (250) supports a movable cutting plate (256 ,M ), against which lies one 
end of a pin body (320) which impinges at an angle, wherein the pin body (320) 
exerts pressure outwardly against the cutting plate (256"') and lies with its other 
end against the inclined surface (312) of an adjusting element. 



38. Milling head according to claim 37, characterised in that the pin body is a pin (320) 
or a screw. 
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39. Milling head according to claim 36 or 37, characterised in that the adjusting 
element (310) is a conical screw. 



40. Milling head according to any one of the claims 18 to 39, characterised in that a 
cooling arrangement is provided in the basic body (210). 
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imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application, any patent issuing thereon, or any patent to which 
this verified statement is directed. 

Name of Person Signing Maier, Andreas 



Title of Person if Other Than Owner . „ 

Address of Person Signing Stegwiesen 2, 88477 Schwendi-horen- 




SIGNATURE 
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t DECLARATION Ffl.EP WITH U.S. D ESIGNATED OFFICE UNp fi R ^ U.S.C. 371 (c)(4) j / v — 
As a below named inventor. I hereby declare that: , t ^ - ' r - 

My residence, post office address and citizenship are as stated below next to my name; 
J verily believe I am the original, first and sole inventor (if only one name is listed below) or a joint inventor (if plural 

inventors are named below) of the invention entitled : Milling head with one to three-dimension al 
adjustable cutting insert and wit h a positive fitting cutting insert 

* described and claimed in international application no. PCT/UK^/UUU13 fiIed 07.01.1^ ^ ~ 

amended on (if any), which I have reviewed and for which I solicit a United States 

patent; 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment referred to above. 

1 acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 
37. Code of Federal Regulations. §1.56(a). 

I hereby claim foreign priority benefits under Title 35, United Stales Code, §119 of any foreign application (j) for patent or 
inventor's certificate listed below and have also Identified below any foreign application for patent or inventor's certificate 
having a filing date before thai of the application on which priority is claimed. 



EARLIEST FOREIGN AJ 


»PUCATION<S) IF ANY FTT Kn WITHIN 12 MONTHS P 


WR TO THE INTERNA 


TONAL APPLICATION 


COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 


DATE OF ISSUE 
(djT.month.Yw) 


PRIORITY CLAIMED 
UNDER 35 U.S.C.119 


Germany 


198 00 440.0 


08. 01. 1999 




0 YES ONO 










□ yes Dno 


all FOREIGN AJTUC 


A.TT0NS, U 7 ANY, f^p MORI 








^ THAN 12 MONTHS PRjOR TO THE INTERNATIONAL application 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States application (s) listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application in 
the manner provided by the first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, §1. 56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 



(Application Sena! No.) 



Oiling Date) 



(Status-patented, pending, abandoned) 
(Application Serial No.) (Filing Date) (Status-patented, pending, abandoned) 

I hereby appoint the following attorney^) and/or agent(s) to prosecute this application and to transact all business in the Patent 
and Trademark Office connected therewith: 

IP 



x Donald L. Dennison 
J William H. Meserole 
David Pollack 



Reg. No. 49920- 
Reg. No^0833- 
Reg. No.2G428— 



Burton Scheiner 
Ira J. Schultz 
Jeffrey S. Smith 



Reg. No.~34048- 
Ref . No,,""" 
Reg. No. 



SEND CORRESPONDENCE TO: 
jaENNISO^MF^EROLE. POLLACK & SCHEINER 
T74TJefferscttl3iYls™ 



DIRECT TELEPHONE CALLS TO: 
(name and telephone number) 

(703) 412-1155 



1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false/statements may jeopardize the validity of the application or any patent issued thereon. 




Full name of sole or first in^ 
Inventor's signature 
Residence SchjgfencU 
Post Office Address Stegwiesen 



\ Full name of second joint inventor, 
\\ Second inventor's signature _ ^ 
^ V Residence griesenhe. 



Post Office Address Unterdons 




Friesenheim 



Full name of third joint inventor _ 
Third inventor's signature 

Residence 



_ Date. 



_ Citizenship _ 



Post Office Address _ 



e of fourth joint inventor _ 



